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[ttfr*] HI 1 
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[wm%] mum 

£ BUie^ iz^itiZtygtV Kfc ZfttntZ Iff <h£;&i-<2>>l<!:£ Jf$gfc t -f 
fcK£*««$-fr*Xfl*:S<b»;:WU 

«rffiRt&*ff*3-fr*xgT{4, «r«B*io^Jitflirfaii2o^Jit*, nuts 
HtifE^A-t^xfi-eti, ^A^tL^friE^o^ti, o. i^ m±ioo/< mr 

umm 5 ] 

6 ] 
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#il 2 0 0 3 - 0 7 9 3 4 6 ^- v : 2/ 

[»« 7 ] 

mmmWMmQttfAP cc Ql. 5±0.4^^^-j-ri«*c* 0 , Hufe^ft 
[W*^ 8 ] 

umm 9 ] 
w*aio] 

^m^wn 1 <t tftH- t =Sr JR* -5 * fcf =7 >; - 1 , 

umm 1 1 ] 
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3] **tf7«; surge 

1 4 ] 

umm 1 5 ] 

mum%wxm tmummmxm tmtmmnxm t<Dp^ < t <>v»r*t^* 
HtrffiH i <d/u y^zmm^^^if^fz^com i oa^-wr^ mrfe^#A 

•?\,zmimz'Dtf:\ l f2>tztb<DM2 <r>mtt'<)V7k m t>i,zmi-2>z t z&mt-t 
&m*if i o izttM&4t¥Ri&mw:o 
umm 1 6 ] 

W^mtt t jm t £ Utb a * * fc? v »; - <h , 



hubs* ttf^'j- o-^osiiffljuitjte l , fr^mumi<n>* >-ft mm-r &mi 

<nsu -ft. 

if At= A* RfflfAf Sr 
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^-v : 



mzm* ^-7^-77 ma # tff^fi ^ m # £ *# & t £ w u 
umm 1 7 ] 

&tR]±£AP, irfB^O^a^Qt LT, AP^AP oc Ql.5±0.4<oK# 

itmm 1 s ] 

[»#SU 9] 
im*^2 0J 
[0 0 0 1 J 
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J|f m 2 0 0 3 -0 7 9 3 4 6 ^- v : 5/ 

[0 0 0 2] 

*h-y->fc*-X (Si0.5-3mm) S:mv^»*R(&*&tjWi-*8B3SE7&**-6 ( 

] ) o *?AKg^@£ffcfi#r;l'&3fc*U ^>X;W#$£*° 

•j - co 4» £<Dit¥Qn'StZ ^ffi $ tr - X & fcrotatf-fcafc 

^yo-yri^- (tr-xrw) Kia^*ia&a*09£tf#ifcfciiR3 \z$>& ( 

[#It:£M3] ) o d^T(±, ^>X;i^t£Xn-rTlx-cigAi-<?>-<i:ti 
[0 0 0 3] 

* y ? 4 ynmws&<r>%m~ ii, B5£ft#*o£iiHK* J*lra £ - & 
8B*S*tT^* ( MMl] ) o ^ft£@^b-f *^®1f£*:# <1"£- 

%b \z -7z.ffi.rn. x*y>zf)v* mx -rztztb, -t > x^ * * ai- * k a 

7A«U ^ V^^BH^^S^bi-^^H^b^y 'JX*7A[:f| 
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[0 0 0 4] 

mWXm3] if#P^¥ll-243997-S!-&fR 

IWm^Xmi] Analytical Chemistry Vol. 72 (2000) p.286-293 (T± 
V f < # ;u ^ ^ * f> i; -g£ x fjl72^ 2000^, 11286^^^^293^) 

[##It^2] Analytical Chemistry Vol. 74 (2002) p.4081-4088 (T 
i- -r ^ # )V >r < X h 'J —IS, fjl74#, 2002^, ^408 lJgri* ^^408831) 
[0 0 0 5] 

[0 0 0 6] 

-~H, ^>7°>m&i&ffiZB1feLtzfem<vmti<z&^xte, ±ie^il <) 50» 

mimmmm^hm-i-mmmm^w t zti, Kfct,ziz&mm9*?zt?z>zn% 

[0 0 0 7] 
[0 0 0 8] 
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#02003-079346 ^- v : 

[0 0 0 9] 

&.&ffim&zmm.L, wmmmmz.mi<ommtmi<7>^%mtwmtm2<D^ 
mtm2<7>mfcti:mA-tZo fit, mmzntxmmmm^m-t^x 

[0 0 10] 
[0011] 

-r-rt, mu<7)^u^m2(D^4 •ftK&tmmz-t. mi^%mtm2<D^% 

[0 0 12] 

& ct v> 0 

[0 0 13] 
[0 0 14] 

[0 0 15] 
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^- v : 



S**&tCitf&U ^o^io^T^jgig-f *f&l<*>'M * fc? 5 V - <£>flfc;£ 

ifctiS^/^y^fc < *i/vrn?Hcofc7&**£&#A*fci£ift«r A*t 
^tfASt**1-*o fit, £StWrA*li, iA^^^t^t^lli: 
, £M£!$A-f£ 

[0 0 16] 
[0 0 17] 

2 tz , A 1= £ ilJfAf fc tt*H* Atf tW<H v »-T *Lri» ^liw 

tb(7)m2<om^^^yt^^hl l z^LXi>X^ 0 
[0 0 18] 

[0 0 19] 

rfs*)\s7'2bZmr.<7)tfl'7°4l l Z£'QW.?\Ztl2> 0 &IZ, > 7° )\,m±°*f- > 7 )V& 

xn5frt>'*fr72 i*zm~<7)#>7°4 izx *)Wfi\zti& 0 Zbiz, J^rmxu3 
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#85 2 0 0 3 - 0 7 9 3 4 6 ^- v : 9/ 

m^mm t± ^yyr-mt<D m& z %> tz zxd*. t x-m t n %> m& *tz> 0 

JRl&ffi 1 (iHiSSK 7 -e^l x.f£'3 7 t)*lj£ tzffi&ffiijffll ZtiZ> 0 *)r> -f)vmt , 

5:Iot, J#tfiP8 J: «tb£*i£ 0 -£-<7>f£, * 'J -=->y<r>tz!b\z^ A'7 7T 
-*AP 9 <fc «9#A^tL^>/s y 7 r-^tc J: 19 £j£8B 1 *?^)vy2 ItifefrZ ti& 

[0 0 2 0] 

^mmco--mmmizm^<it^RJz^m^i5if^K^ui<7)mm^. m2 (a 

) K^-fo ft^ 2 0 0mm«^tt'7 U-10 (rtS 1 5 0 // nu 6 0 // 

m) K«U h>J7y«^@SftL/:*"7Xlf-Xl l (Eg 1 0 3 ju m) ^ 

8 0 omfzumxz ti&o ^r^fcf9';-i oo^cit ^r^^e-xi 

nu :ft£ 5 mm) 7> ? }$ A £ ft T £ 0 Jft^'J-lO, 12 OftffilCJi, +h > 

KB^fa mmi 2 ^ l t & z> o 
[002 1 ] 

7^7 * y m-C&m 2 tttz if "7 7s fcf-X 1 1 ^<7) h 'J ~f*s yWmM*, WTO^I 

"7 (2mL#§?) t:7^if|i*'7^e-X (100m g) £A*l, ^-«Jt4 
80mM<a&*=i/^&i§i£ \-*T)V-2-\£u >J K>) £500// Lfiltiifc 
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^-v: 10/ 



2 . ±i s^- a-rrt, feTfc n / n ^ <b tr - x • £ sot: T;-605KM#1- £ o 

3. tttJtO. 7 r- (pH8.0) £500// L fitt±lfi^^- - Xlz 
AP^, 20rt10*F B ltit^.o 

4. lmL<«7kT^-Xrt<Dtf-X£-ft^1-£ 0 .!<7>tffc?£Xn-fcX(i6II] 

5. <^^^^v;U^OrS14^>20mM<7)N-t Kn^rvX^ 5 KfcO.l 
MON-if ;M'-3-'/>f /■/n^*^'f ^ KOjS^ffl (lmL 

, : ISO. iM<7)* ^i/^' 7 7r- ( P H6. 2)) -etr-x* 1 @^i->g>o 

6. fcf-XH20mM<7)Nk: Kn^->7^ W < KtO. lMON-xf^-N '-3- 
>y f;i/7 5 y Xn e 5 KOS^jgjR dm L , v§flf : iiffio. imo 

1 r-( P H6.2)) Sr^iD-tAo f^-7rt fcf-X£7K±-C30$3*fflJ&fc 

7 . fcf- X £200// L WaftJgO. 1M* ^'^7 7- (pH6. 2) Tj5fe^-i--6 0 

8. < h 'J Xv>@^fb>40mg M 7v>*800/i LO«j£0.1M* I *|fc>'*y 

7r-(pH6.2)tcjSj»$^ v-xizmm-rzo 4*c-c— s« (i6B#w) w-r 

o 

9. tr-X«r2mLO«JSl0mM Tris-HClM (pH8.0) "C^i"4 0 -^ift 
^Xn-bx^ 6 m^f)^Ii- 0 

10. kf-X£jft]gl0niM <OTris-HCl*§?# (pH8.0) C«L, 4t«t^ 0 

[0 0 2 2] 

i:Hi:^+t'7'J- 1 0 Ktf^y&^fcteffiLT^SI-r&CfcK.fc 0. 112 (a 
Hctf-TJ: n K** kf^ «; - 1 OC^tl.^i^Ho bT-Xo^t*^* 

0 coftafHse-ft^^xif-xi k±, isift-r4tai*fgtt3& f i&Ti-&«ifii* f * 
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^-v: 11/ 



[0 0 2 3] 

-13, 14t:W*ll^$atl^, S^l<7)^f»75 ? 2 yt/LT'**), +h> 
y^#W^5 ^Lt-t&o f LT, RjSffl 1 «; - 1 3 , SiJ^^-^t 0 7 

■;-14H(±, ^#>iJ|jglOmM OTris-HClvf ?R (pH8.0) & t*<F> WLW^M 7t £ tlX 
^hi)^ ftfcjfi, RlMl <hJfir fcf^'J- 1 3liii$titv^^^ (a) £~ 
^>^4{:i 0^r^t°7';- 1 3 0M4SC»U1 ^WiT^I?^, (b) 
m^X, b fxL^yy^Vi)^ ZbbZ, 1 ,«L<7)iT 7*4 U X 0 * + fcf 7 U 

- 1 3»ciR5l$*L&o (c) ^^^fltliWJftSriTTttSn^ii, *^kf7 
1 3 0UBJSc3»f±Kti>aJl i:««$ii4o (d) * yzf)^mtm~<7y^yf A 
t%—<r>#y-fs\zi.t) wj&w l u &W)-fZ> iiK 1EM<r>3-T * fcf 9 V - 1 4 
(cig A £ *i/2*^-cf?ik-f £ o ^v^? l 3[z~mf1r -?)v<n 

3 fx LX& Z> o (e) Hr (7) *' > 7° 4 fc (75 # > 7° 6 «t «5 ^ > 7;M*2£ 

.xT(i^t::7'J- 1 3iz%t2>tiLW:i'C®Wrt2>t#>-74 t 6 li#iL1-& 0 
1 3\,Zjm-Th^y^)V (3^L) * J RJolB51 K2gA£*i&;i-CK 
^1-£B#p B 1ii 0. 6#T**£ 0 (f) iZ<7)^>7°4 ti- <7>;}?>7°6 KJ: •) -9" 

& ^ibij ox r (* * tr 9 >; - 1 4 k 3 $ * &g t x&m 1- & t ®m aw±-t & 
o tr?'j- 1 4 n^oTt-^^y^ (3/iD * f Rt&api tw*A$n&i-cu 

£i-&BfK(±0. 6#"C&a 0 BrJeOBfrW Ttftt (e) t (f) *Hjgi-i 

fcU-fclK lt«-iil?I?tl^o (g) -9->7°;U^ (RCdM^) l«S^7 

-ettitifcii, +tk°7'Hi 3K£«u (c) tmm<?)tmAz%z> 0 (h) 
red^i t^-irtr^';- 1 3 to^^L, -*>7°;i^ (Rjt&jgw) 

i"o (i) +tt°7'J-l 3*i/<-y7r-«[-e»^:$tL, tlWtlCI^o -9" 

yyfrmitmffiZx-Txtkititziz**}'? v-iz&m-tzztiz* (9, Tris 
-mmmtct*<Dmfctfe&2>zttfM]tztix^z>o ( e ) t (f) or® 
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^'7 7 7 - ift C & pmttriTO < £ £ 0 

[0 0 2 4] 

7;MIAP5, a'7 7 7-#AP9, 1sfig&7, i-^>r6, ^-co^>-7° 

r - WLx~m tzzti, m—<ot° y -? 6 ^ir«o+ a > y 4 ksst*** set 1 i^'777- 

$ * t'O M&Tiiit £ £ tt h o i fc , ^ ;u ^ i ^ ft h ft & Szftffi 7 K <fc 0 R 

-X-TigAP3 i^ilL, H~<7)*°>-7°4 Ci ^ <7)#:ff <7) ^ T * )V f 4 <fc 
^%-<D^yy°\zm^Zntzmm\ZfartxmXZtl&o (b) /^7 2^ 

HlfSU -tf > 7°^iAP 5 t O > 7° 4 t ^IS L , m~-\<D#>-?4 i:i 
^0#:ftO+h>y;u^/s;i/r2 J: (9 f|r<7>* 0 > 7° 4 tCf^S ftrt:E«K|p|ltT 
2*A£*i& 0 (c) ffS^>7 2/i)«L, irw*">7'4tx7iAn3t^ 
£M£U ^— co^°>7°4 t:i 0^f5e^ i »o^T* f /^;u7'2 «t «9 Hz:<7)*°>y 4 
U^$n^ffi§tCffijttr#A$tL4 0 ®3 (c) <0«©.tl*tl£i--5o (d) 

ho (e) mjzvmmtzi f. 7° fri*fcfc^i<v* zmmm-r&o ■;•/-> 

SStwjStT, i^t^.:H J -e^o (f) A*;i/7i 4 izx *)^)\,-?2 t$m 
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^- ->* : 13/ 



ffl&nsjjmiztmLtm^ffi&zti&o (g) ^7'i4«L, 

r->gAP9 illz:<7)^>7 0 4 KftttfcKtf fit, /s-7-7r-2f 

AP 9 J: « 7 T-i?:iAt^„ (h) /^7'2^[h1|eL, ff|-<7)*° 

>7°4 KfS^$ft£BE^l±Rl&«& 1 KSMfcSfi, «f Lw<7 7 7-iS«S 1 
S A $ a £ o if L ^ / 5 y 7 r - jft (i S£d« 1 £ a«a»"t & * £' L T 1 

iRJC&agSrfi'o^Hli, ±fe<iTq&3l><7)7 0 n-t;H3M£o — # , RffciS 
Sfci&T-r m.®M7 iz X OfiSfi 4 'CH'STS ft, RId 

«K10«fi6©T«rlWjhi-*o RJC&«P1 t±HjgL«fflT§*^ «S6#ifi:TLfc» 
^ClixMMt^^o 02 (b) •bmtlf^'j-lOS' 

\Z7 4 y 7- 4 >?2 9 LT£> < <b , REM 1 0>&&1>*&&£ 

%2>o 111 4 OWtlixTiXP 3 * ? ^>r2 ZtiUktUz 
> H5 (a) n^-f J: 9 lz/-<)V7i 5 tcaM£-£T&H|;b&v> 0 
-CfiRfSgBl tc^T^A£ti&v^<>6, ^^u^fc/N'y 7r-<h<7)?l^-(i|^ 

ih^ti^v^ 0 smc, %mns 1 5 \,z&ffi2-txi>mmii%\<*o t<vm 
izitfcfcmtoit'tfrT'i 5Kmm2n?zffl&n8 £*ow<otii-rz£<bx«£2> 0 t 

MM£^&/iltT~Rj£^5cT1-&o ^/;*!>:Wi:ii, ®3<7> (e) ^ (f 
) <D£d%V>7°)l<<vmMMm&&?ti>£^X~lZZ>:^o itz. El 5 (b) Ktf 

7'rt'?££&I&£-t*\ 2 Tiffin 8^y-y7frmz®W)ir2>o 

^>r3 5ri ? &v><7)T% ^goigjt^j: »jm^b$n, Mbw&-e&& 

o 

[0 0 2 5] 
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i o ^ m/mmx$> *) , nm^o-f > -f^^^mt^K^m^i-^, 

•C 4* < X i> , gR55-lft * aSlE**^ £ & S#vt ft t£\ g £ tz km LXit¥ 
[0 0 2 6] 

-mz, wmiztt+zmfim&c&i'j ; )vxms<n- 1 mzitm-thm^\z 

u * y )vxm&<o%} - mm iz&m-t %> t^^tz^ mm * ^-r t $ *i& 
xme<Domfrb- lmnmmey^&mizitMi-zm&izn^-tzx, mimw& 

[0 0 2 7] 
[0 0 2 8] 
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^-v: 15/ 



[0 0 2 9] 

«t!> ? 5 ,iL/W>*£\ WEEAPf±QO&jl. 6 HtCJttfU U ±SE&ffr& f 9l 

tzztizztzmwLfzo m*p, ffimimft-rz? >^?nv>m (mm) x*> 

K48Sf m6l,Zid^Xffi.m-/) t 5 juL/fr<7)i%&t 2. s^l/^** 

RiSBtratiiBi-- c^^c^i^et; r 

[0 0 3 0] 

£^5£*£iifi£-C-#fc^o£o H2(a) tc^i" «fc 9 &£tL«3&c9fl£iiU «t -fy K** 
H t & <9 . SlStF 5 fi L/frX* (2 MSBf m& 1 5 5tX9 y/*9 % (i (5 tc $Hfc 
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[0 0 3 1 ] 

TO KtiilO $ *i* CO K*t U tUOOl/- >WMT*Io fzffit&K tifrM'S y 
K**^tb$*L*v» 0 ££>lc£$OU->tC(i, 3 O^E/c^-^/c-^^-r^^^lftL 

^t^<^^fzzt^7Ts-r 0 ttz, mmmitizsL*)£.fSL2tiz>m*%it*<D'* 

[0 0 3 2] 

ifc, EI 2 (a)T-(i^*^^t:-X^^^@^bL, #9* tf-Xfc** tf^ 

8(:^t«t-ji:, v'J n >mWL3 0 KsfEg&3 1 , RZ>\ %Lffi.&£.C2'*t2>fz.tf><7) 
mm.mz 2 iEfLfc-fcmcTt, KHB»±fcv\, **7XM3 3C?t3 4^ 

Zt^mtL^^K Y)V<DX n ^^It^tttilfFnll^ < , IWPDMS ( 
*° ')y^;k/n^t>) ft f mt> ft v> 0 
[0 0 3 3] 

I^^D7b77 7/fi*ffii (LC/MS) fcfflnfc 
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^-vl 17/ 



U$^n7^*7 7 (1D-HPLC) ^ ^(i-r^>5c^^7 7^<h^tB^7AiCJ: 
& ^D7^'77 (2D-HPLC) U <fc 19 frm 2 *U 7°^ K (2 5? m55«§ 

rflH-r*o 2D-HPLCT(±^B> lD-HPLCT(i 1 ^SMIt** «9 , fb^R/Sii^ 

v\> ^m^it^m^mmxit. um^r > -f)v * -e § a fzimm-&-r\ 4 

LX &^*fzi> <DX t> £ i/z^r-'-^^-X^flJfflt, t-^'-HLtl 
[0 0 3 4] 

01OC, 2D-HPLC<7)^^c7)if#ffllI*^i-o -fb^S^MO^mP 8 rt ? 2D-HPLC 

I^^MWJ ^f-/s- 1 8iHV7 t l 9 . RV\ < **f- 2 0CJ:l)M' 
)Vf2 1 £^T2gA£*i& 0 --^7C@<7)^t^^^ 1 7XftMZtifz^>-7°)Vli 
> ^/^V-7'2 2 h 7 yy'iJ^A 2 3 U— M^Sti^o ~ 

l Jf-/^'-2 5J:t)'f>7 , 2 6 1 ^-9-2 7t:J:t)A>r2 2^-Ci 

A£ti& 0 zi^tc 9 A 2 4 T^i^iifct >-//H4Ri^l (M 

S) Kfi#flt$*i& 0 MSo^TO^ai-e^^jiio id-h 
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[0 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

^ » t »?s t 1 o -9- > t <nm3z m & £ m un l , m% h ^ R^mm 

[0 0 3 8] 

^^Kfowmzx *)7sfr--f-j h£M%iz\(n±2-£2 > zttfx~&z> 0 ttz. mm 

co-^>-/^^^>7-f >f«l4f:*, -9->7°;K7)tl^^|^ihL, -^fA 

tti8E# 2003-3079404 
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mi] 

[12] 
[H3] 
[1214] 

[05] 
[HI6] 
[H7] 
[EI8] 

m9] 
[mi o] 

2D-HPLC<7)^^<7)i^|fflIlo 
[Ull] 
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[012] 

l 2 : /wr, 3 : ^rmxu, 4 :&^>#>7\ 5 :*fyf 

)vm\U, 6 : <o*°>-7\ 7 : Hia«B, 8 : SfttiP, 9 :^7 7t-|ao 
, lo^tk^')-, 1 1 : a ? 7. if-x 1 1 , 1 2 : su^H^-v 7 - 
% 13 :+tt'7'J-, 1 4 : gy<7)Jr-v 'J 1 5 : ^^r, i6U#ttjp 
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